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CHAPTER 1. INTRODUCTION 
Statement of the Problem 
Land and water resources are essential inputs into the provision of 
outdoor recreation opportunities and, consequently, they play a key role 
in recreation participation decisions. For fish and wildlife-related 
recreation, land and water resources provide the food, water, cover, and 
diversity that contribute to productive wildlife habitat . Titese same 
scarce resources are under increasing pressure for alteration by, or 
complete conversion to, competing uses. Titese competing uses, including 
agricultural, urban, and industrial development, often reduce the supply 
of upland and aquatic wildlife habitat and associated recreation 
opportunities . 
This problem is well-illustrated in agricultural management 
decisions . 1lle primary objective is to utilize the agricultural 
productivity of the land to maximize the net returns from producing 
agri cultural commodities . But agricultural management decisions also 
influence the amount and quality of wildlife and fish habitat, as well as 
the level of soil loss, water quality, and soil productivity. These 
influences may be complementary, as with reduced tillage which enhances 
wildlife habitat and water quality. Or they may be substitutes, as is 
the case when wetland habitat is diminished by drainage to increase crop 
production. 
The choice of practices adopted by the farmer depends upon many 
factors: economic, social, and environmental. Many farmers are 
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concerned about fish , wildlife and their habitats, but their first 
concern is with those activities that provide a monetary return to insure 
that the fann operation survives in a very competitive agricultural 
sector . The absence of a comprehensive market for wildlife, fish, and 
their habitats implies that agricultural management decisions are made 
without a full account of these nonmarket values. This problem, which is 
common to nonagricultural land use decisions as well, is further 
complicated by competition between private and public interests. 'Ibis is 
especially true on agricultural lands where wildlife habitat is subject 
to private land ownership while wildlife itself is collectively, or 
publicly , owned . 'Ille inability of private landowners to capture all the 
benefits associated with the wil dlife on their lands leads to the 
implemen tation of agricultural practices without regard to possible 
beneficial or detrimental effects to fish and wildlife . 
This study explores the causal relationship between agricultural 
management practices, habitat characteristics that affect wildlife 
populations, and recreation decisions, in an effort to account more fully 
for the oonmarket effects of agricultural land use decisions . The 
specific objectives are twofold. The first involves developing a model 
that recognizes t he impact of agricultural practices on pheasants and 
pheasant habitat in Iowa . Underlying the model is the basic premise that 
farm production decisions affect habitat characteristics that are 
important to the pheasant hunting experience . Agricultural decisions 
that change land use patterns , e . g ., from predominantly grass crops to 
predominantly row crops, and that modify management practices, e . g . , the 
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implementa tion of soil conserving tillage techniques, can also affect the 
availability and quality of pheasant habitat and pheasant populations. 
The model is then used to determine the effect of habitat on pheasant 
hunting recreation in Iowa in 1980. 
Organization of Study 
Titis study is organized into four chapters . Chapter 1 sets forth 
the general problem and the study objectives. The last two sections of 
Chapter l present important background information on pheasant habitat 
and agricultural land use trends . Chapter 2 provides a review of 
recreation valuation approaches and an assessment of their merits and 
applicability to this study. The theoretical model, the estimation 
procedure, and the data sources are outlined in Chapter 3. '!be resul ts 
of the study are presented in Chapter 4 along with a discussion of the 
policy implications and recommendations for further research. 
Pheasant Habitat Requirements 
Pheasants are farm game birds and, consequently, the abundance of 
cultivated land in Iowa has provided a rich environment for them . Many 
factors interact in a complex way to affect pheasant numbers . Most of 
these factors are attributable to the influences of weather conditions 
and habi tat. For the purpose of this study, weather is considered a 
stochastic phenomena while habitat is assumed to be controllable to a 
large extent by land management practices. 
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Based on a study by Farris, the long-term status of pheasants 
depends upon the quantity and quality of available habitat (Farris 
et al., 1977). Habitat can best be described as a mix of land uses that 
provide food, water, and cover for nesting, rearing of young, and 
protection from predators and harsh weather. For pheasants in Iowa, the 
two major limiting habitat requirements are winter cover and nesting 
cover (Farris et al., 1977). Other pheasant activities, such as 
brooding, rearing, roosting, and loafing, have cover type requirements 
overlapping these two categories. 
Winter cover includes vegetation that provides adequate shelter from 
winter storms and predators. In Iowa, pheasants commonly seek winter 
cover in areas of undisturbed grassland, farm groves, brushy areas, 
drainage ditches, and wetlands (Mohlis, 1974). 1 Quality winter cover 
is not only a matter of cover type, however. The area in winter cover 
types must be of adequate size to sustain the population and of adequate 
distribution to offer safe proximity to food sources. 
Nesting cover consists of vegetation that offers shelter and protec-
tion. Its quality, in terms of pheasant productivity, is dependent upon 
its abundance and distribution. A wide range of cover types are used by 
pheasants for nesting. The most productive of these, in terms of 
pheasant chicks per acre, are listed in Table 1 (Mohlis, 1974). Four to 
five acres of high quality, undisturbed nesting cover, such as that 
offered by oats, can yield an average five pheasant chicks (Farris 
et al., 1977). It is important to note that this rate of production is 
1 Definitions for cover types are listed in Appendix. 
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Table 1. Cover types included in nesting covera 
Nesting cover 
Undisturbed grassland 
Farm groves 
Brush areas 
Drainage ditches 
Wetlands 
Hay 
Oats 
Pasture 
Fence rows 
Grassed waterways 
Road and railroad ditches 
aDefinitions in Appendix. 
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jointly dependent upon the quality of nesting cover and its management. 
The productivity of an area for nesting is a function of the existing 
vegetation at the start of the nesting season and the length of time that 
the vegetation is left undisturbed. The amount of vegetation left 
standing from the previous growing season is crucial to the availability 
of nesting sites in Iowa and the success of established nests can be 
undermined by early mowing of grass crops or cultivation of rowcrops 
(Farris et al . , 1977). 
Pheasant habitat requirements for winter and nesting cover, food, 
and water indicate the central role that agricultural land use patterns 
and management practices play in influencing pheasant populations. In 
terms of this study, land use patterns and management practices will 
refer to those activities that affect both the land use mix and the 
management of those land uses. The land use mix refers to the number of 
acres in rowcrops, grasses and woodland, for instance. Management of 
those acres involves mowing, grazing, and tillage activities. 
Agricultural Land Use and Habitat Trends 
The history of pheasants in Iowa parallels Iowa 's agricultural 
development . Pheasants were introduced to Iowa around 1850. Their 
introduction was instigated by game hunters anxious to fill the void left 
by a dwindling prairie chicken population. The once thriving prairie 
chicken populations declined as their prairie habitat came under 
increasing cultivation. 
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Prior to the 1940s, diversified farm practices provided ample 
habitat for pheasants. '!be continuing agricultural trend toward larger 
acreages, less dive r sified cropping practices, and more intensive manage-
ment resulted in less winter cover, diminished food supplies, and 
declining quantity and quality of early nesting cover. 
Studies of Iowa and similar agricultural regions have examined the 
relationship between agricultural land use trends and declines in 
pheasant habitat (Farris et al . , 1977; Mohlis, 1974). Mohlis' study 
concentrated on land use changes in 27 counties in North Central Iowa and 
their relationship to declines in pheasant habitat from 1938 to 1973. 
During this period , land use in Iowa remained predominantly agricultural 
(89 percent of Iowa's total land area) . '!be mix of agricultural uses, 
howeve r , changed dramatically from small grains, hay, and pasture to corn 
and soybeans . In 1939, 55 percent of Iowa land was in oats, hay, and 
pasture and 32 percent was devoted to corn and soybeans. By 1972, oats , 
hay , and pasture had declined to 12 percent of the total land area and 
row crops had increased to 58 percent . Some nonagricultural l and use 
changes were also significant . Wetlands, undisturbed grassland, fencerow 
vegetation and farm groves declined dramatically, while drainage ditches 
and roadsides increased during the 1939-1973 period. 
High production nesting cover, defined in Mohlis' study as those 
vegetation types with the highest expected pheasant productivity rates, 
declined from 30 percent of total land area in 1939 to seven percent in 
1972 , representing a 76 percent overall reduction . All possible nesting 
habitat declined by 44 percent. Ille trend away from acres in oats, 
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clover, wetlands, and undisturbed grassland was cited by Mohlis to be the 
main reason for these reductions in nesting cover. The percentage of 
land providing winter cover fell by 33 percent, largely attributable to 
the decline in farm groves and wetlands. 
Both Farris et al . (1977) a nd Mohlis (1974) reported on the role 
played by management practices, such as the timing of mowing activities 
and the intensity of grazing, in determining the availability and 
productivity of winter and nesting cover types. Neither study, however, 
analyzed the trends in these practices or their effects on pheasant 
habitat. Nor did either study consider the effects of conservation 
tillage practices on pheasant habitat and populations. This is probably 
due to the fact that both studies predate the widespread use of reduced 
tillage practices. Still, it can be hypothesized that in Iowa, where 
rowcrop acres predominate, conservation tillage practices would enhance 
food and cover supplies for phesants. 
Mohlis' study did not compare land use and habitat trends with 
pheasant population trends. A similar study of Winnebago County, 
described in Farris, found that a downward trend in pheasant numbers 
coincided with land use trends strongly favoring row crops. 
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CHAPTER 2. REVIEW OF APPROACHES IN OUTDOOR RECREATION ANALYSIS 
Several theoretical constructs for investigating the problem of 
extramarket goods have been developed and applied to outdoor recreation 
valuation. Of these, the most widely accepted and empirically applied 
are the travel cost method, willingness-to-pay valuation, hedonic pricing 
models, and the household production function model. While none of these 
models have been applied specifically to pheasant hunting recreation, 
some applications have endeavored to include relevant environmental 
charac teristics that describe the availability or quality of the recrea-
tion opportunities. 1 Thus, it 1s helpful to review and assess the 
available valuation options. 
Travel Cost Method 
The travel cost method was first suggested by Hotelling in 1949 
(Brown, Singh, and Castle, 1964). Clawson and Knetsch (1966) expanded 
Hotelling's idea into a formal methodology . The cornerstone of the 
travel cost model is the idea that the demand for, and the benefits 
derived from, a recreation site can be obtained by analyzing the 
variation in the costs of traveling to the site. 
1Throughout this paper, the term "environmental characteristics" 
will refer to the broad range of extramarket factors (e .g., water 
quality, recreation site congestion, and availability of wildlife) that 
influence recreation activity. This terminology is more consistent with 
that used in applications of the household production function model to 
human capital issues than to previous recreation studies (Huffman, 1973; 
Lange, 1979; Michael, 1972). 
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Most travel cost studies offer refinements on the following 
procedure (Freeman, 1979). First, the region around the recreation site 
under consideration is divided into "zones of origin" from which travel 
costs (i . e., distance and time costs) to the site are measured. For each 
origin zone, visitation rates are derived from sample data on the number 
of visitor days spent by each visitor at the site and the visitor's zone 
of origin. Visitation rates are then regressed on travel costs, entry 
fees, and socioeconomic variables, such as level of education, income, 
and population of the zone of origin. Finally, the demand curve is 
derived by "assuming that visitors will respond to a $1 increase in 
admission price in the same way that they would to a $1 increase in 
computed travel cost" (Freeman, 1979, pp. 202-203). One of the earliest, 
and now classic, applications of this travel cost procedure is Brown, 
Singh , and Castle's (1964) study of the Oregon salmon and steelhead sport 
fishery. Using angler expenditure data, they estimated gross and net 
economic benefits for the salmon-steelhead sport fishery in 1962 . 
Some travel cost analyses have attempted to include various environ-
mental characteristics of a recreation site and to examine their effect 
on visitation rates, recreation demand, and recreation benefits . Much 
attention has focused on the fact that the omission of relevant environ-
mental variables can lead to misspecification bias. Both McConnell 
(1980) and Cesario (1980) have explored the theoretical aspects of 
congestion effects on recreation valuation. Wetzel (1977) examined this 
problem within the travel cost context and concluded that the presence of 
congestion will cause travel cost results to underestimate the value of a 
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recreation site. Another attribute of a recreation site or experience 
that has received attention in travel cost literature is catch rates. 
Brown, Sorhus, and Meyer (ca. 1982), for example, estimated the relation-
ship between angler benefits and fish catch for Oregon's salmon-steelhead 
sport fis hery. 
Extensions of the travel cost model that incorporate environmental 
characteristics of the recreation experience reveal how wildlife-related 
characteristics might be included. The travel cost method, however, has 
a major limitation that precludes its use in this study of pheasant 
recreation participation. Travel cost analyses rely on area of residence 
information for each participant. This information is not available for 
the sample of pheasant hunters used in this study. Another consideration 
is site, or region, of participation. Travel cost models are well-suited 
to estimating recreation demand for particular, well-delineated sites, 
such as state or federal parks. Pheasant hunting in Iowa occurs 
predominantly on privately-owned rural land and, therefore, does not lend 
itself easily to site-specific analysis. 
Contingent Valuation Techniques 
The objective of contingent valuation in recreation analysis is to 
estimate an individual's marginal willingness-to-pay for recreation 
opportunities (either the sites or the specific activity) or for the 
envir onmental characteristics that are important to that recreation 
experience. Schulze, d'Arge, and Brookshire (1981) present a general 
theoretical model describing the latter case. 'Ibey assume that an 
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individual's utility is a function of a set of final services from 
different outdoor recreation activities and their corresponding relevant 
environmental characteristics. Also affecting the utility function is 
some composite of final goods and services that are independent of 
environmental factors. For a given set of environmental characteristics, 
an individual chooses those activities that maximize utility subject to 
the individual's budget constraint. The marginal willingness-to-pay for 
environmental characteristics associated with a given recreation activity 
is equal to the change in income necessary to offset a change in the 
environmental characteristics for the recreation activity. 
Contingent valuation models are unique in that they are used to 
estimate marginal willingness-to-pay by asking individuals, in direct 
survey questions or iterative bidding games, the amount of income they 
would be willing to give up for marginal increases in environmental 
characteristics. Swmning the individual willingness-to-pay responses 
across the sample population provides an estimate of total willingness-
to-pay for the environmental characteristic under study. 
Two classic applications of direct questioning models are those by 
Davis (1964) and Hammack and Brown (1974). Davis, using a questionnaire 
to elicit participant's willingness-to-pay, evaluated big game hunting on 
private recreation lands in Maine. Hammack and Brown used a bidding game 
procedure to establish the relationship between the value of waterfowl 
hunting days and the value of bagged waterfowl. 
Contingent valuation models have been criticized on several grounds 
(Schulze, d'Arge, and Brookshire, 1981). The hypothetical nature of 
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willingness-to-pay questions and bidding games causes some to doubt the 
reliability of the responses. Respondents may have little or no 
incentive to provide accurate or thoughtful answers. They may not under-
stand fully what is being asked. Or they may attempt to respond 
strategically to affect the outcome, asstmling that their responses may be 
used to justify a change in the supply or cost of recreation opportuni-
ties. 
There have been several attempts to reduce hypothetical and 
strategic bias in direct questioning analysis (Freeman, 1979) . One way 
is to estimate the bias and adjust responses to account for it. 
Questions can be more carefully designed so as to minimize bias. 
Photographs of recreation opportunities depicting varying levels of a 
environmental characteristic (like visibility or water quality) have been 
used to elicit more accurate responses ( Rowe, d'Arge, and Brookshire, 
1980). Finally, a growing body of research on the magnitude and 
importance of these biases seems to indicate that their impact may not be 
significant (Freeman, 1979; Brookshire, Ives, and Schulze, 1976). 
In terms of this study on pheasant hunting participation, contingent 
valuation techniques were not a viable option because of the lack of 
available willingness-to-pay data . The process of designing and 
conduct i ng a survey to elicit willingness-to-pay responses is both costly 
and time consuming . Designing a survey that would adequately distinguish 
between different quantity and quality levels of pheasant habitat 
characteristics would be especially difficult. 
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Hedonic Pricing Technique 
The hedonic pricing technique is based largely on the theoretical 
work of Tiebout (1956), Lancaster (1966), and Rosen (1974) . The hedonic 
method has been proven useful for indirectly estimating the demand for 
environmental characteristics in cases where the consumer can be thought 
of as selecting levels of nonmarket, or environmental, goods through the 
consumption of market goods. The distinguishing feature of many hedonic 
analyses is that they assume that wage or property value differentials 
reflect the differences in environmental characteristics. By regressing 
property values or wages against environmental characteristics, it is 
possible to arrive at an implicit price for extramarket environmental 
factors. This implicit price can then be used to estimate the demand for 
environmental characteristics. 
Ridker and Henning ' s (1967) study related property values with 
neighborhood air quality characteristics to determine the implict price 
for clean air. The implicit price was then used to estimate 
willingness-to-pay for decreases in air pollution. This approach has 
bee n applied to other resources where the variation in the quantity and 
quality of the resource can be expected to explain part of the variation 
in property values. These resources include urban parkland, shoreland, 
and the absence of noise pollution (Weicher and Zerbst, 1973; Brown and 
Pollakowski, 1977; Brookshire et al . , 1982). 
The property value approach, however, has limited applicability to 
the pheasant hunting participation problem considered i n this study . 
Given the nature of pheasants and pheasant habitat, it is unlikely that 
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the recreational value of pheasant habitat characteristics is capitalized 
into the value of the land. Because pheasant populations are a mobile 
resource, t he benefits derived from increased pheasant habitat that 
enhances pheasant population usually cannot be captured by the property 
owner . Because the landowner is largely unable to capture the benefits 
of improved pheasant population, it would be difficult to establish an 
implicit price in the land market. 
Household Production Function Models 
Household production function theory was first developed in connec-
tion with the allocation of nonwork time by Becker (1965) and was later 
adapted to outdoor recreation by Deyak and Smith (1978) . A r eformulation 
of the traditional theory of consumer behavior, the household production 
function assumes that households combine time and market goods to produce 
commodities that enter directly into the household's utility function. 
Thus, households are both producers and utility maximizers. 
Specifically for recreation activities, it is assumed that a house-
hold maximizes utility derived from some set of final goods or services, 
one of which relates to a recreation activity or experience . This 
maximization is subject to certain time and budget constraints and to 
production functions for final services. For final services in outdoor 
recreation, the production function could depend on factors such as time, 
recreation site fees , purchased goods (such as equipment, lodging, and 
transportation), human capital factors affecting household efficiency 
(e.g., age and education), and environmental characteristics. The 
16 
environmental variables that might be considered, depending on the 
recreation activity involved, include t he number of acres in a recreation 
area, the population of game species, congestion, or water quality 
measures. 
The appeal of the household production function is that it takes 
advantage of the fact that an individual purchases market goods as 
intermediate inputs into the production of services that elude market 
valuation but that enter the individual 's utility function directly . In 
this way, the household production function framework focuses on 
"household technology," which is potentially observable and estimable, as 
a way of estimating the economic value of nonmarket services (Bockstael 
and McConnell, 1982). 
Deyak and Smith (1978) used a household production model to examine 
the effect of congestion on recreation participation. They postulated 
that the presence of congestion affected a household's ability to produce 
recreation services. For estimation purposes, an individual's recreation 
decision was divided into a two-stage process. A probability of partici-
pation equation was employed to estimate the first-stage decision of 
whether or not to participate in a recreation activity. The second-stage 
equation estimated the level or intensity of participation. Using 
recreation survey data, they estimated probability o f participation 
equations and level of participation equations for both developed and 
remo te camping. Based on their results, congestion appeared to play a 
more important role in the initial decision of whether or not to 
participate than in deciding how often to participate. Their results 
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also supported the hypo thesis that congestion was mor e likely to affect 
remote camping participation than developed camping behavior. 
Since Deyak and Smith's (1978) study, there have been other 
empirical applications of the household production function framework 
emphasizing the inclusion of environmental characteristics . Miller's 
( 1979) study of the effect of game availability on hunter participation 
in Washington and Miller and Hay's (1981) study of duck hunting on the 
Mississippi flyway utilized the household production function in high-
lighting the relationship between environmental characteristics and 
recreation demand. In Mi l ler's elk hunting study, a "gravity potential" 
measure of the availability of elk hunting opportunities was included as 
a factor affecting probability and intensity of participation. Miller 
and Hay concentrate on the supply of waterfowl habitat and its effect on 
duck hunting participation. Within the household production framework, 
it is assumed that the availability of waterfowl habitat influences 
hunter success, or the hunter's ability to produce a "satisfying" hunting 
experience, measured in terms of ducks bagged or sighted. This, in turn, 
affects the hunter's decision about participation. 
The household production function framework is well-suited t o the 
investigation of the influence of environmental factors on r ecreation 
participation and, therefore, offers a useful tool for this study. The 
participation equations that result from analyses based on the household 
production function permit the estimation of individual participation 
rates and hunting days. The results are also useful in examining the 
effect of specific reductions in habitat acres on hunting participation. 
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Miller and Hay (1981) further demonstrated that their results can be used 
to forecast the value of a change in the number of days spent waterfowl 
hunting. 
Outdoor recreation applications of the household production function 
framework are not without problems. This study attempts to rectify two 
shortcomings of some earlier analyses. First, most empirical 
applications have suffered from poorly specified theoretical models. The 
literature on the effects of human capital factors on household 
production efficiency provides a more solid theoretical foundation and is 
the basis for the model presented in the next chapter. Second, this 
study does not use expenditures and distance traveled as determinants of 
recreation participation as has been done in some earlier studies. The 
expenditure and distance traveled variables available from recreation 
surveys are not parameters influencing the individual's recreation 
decision. Instead, they reflect choices made by the individual and, 
therefore, do not belong in the set of explanatory variables. 
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CHAPTER 3. PHEASANT HUNTING PARTICIPATION MODEL 
Formal Model 
A formal model was designed to highlight the effect of agricultural 
management practices on household pheasant hunting decisions. The model 
follows a household production function framework similar to those 
developed for analyses of the nonmarket effects of human capital 
( Huffman, 1973; Lange, 1979; Michael, 1972). The mode l identifies the 
relationship between agricultural land use practices and habitat, an 
input into the pheasant hunting experience. Within the household produc-
tion function framework, this relationship affects the household's 
ability to produce the recreation commodity, or days spent pheasant 
hunting. 
A household's utility function is assumed to be of the form 
(1) 
where Zph represents the pheasant hunting recreation experience and z
0 
is 
a composite of other final goods and services produced by the household. 
Zph is an abstract concept that captures all aspec ts of the pheasant 
hunting experience that benefit the hunter. Benefits may result from the 
s atisfaction gained in bagging a pheasant, in sighting pheasant or other 
wildlife, or in being outdoors (Cocheba and Langford, 1978) . 
Given the household's utility function, it is further assumed that 
the household behaves as if it were subject to the following time and 
money income constraints: 
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t = t + to + tw (2) ph 
I = v + Wt = P phxph + POXO (3) w 
where t = total time, 
tph = time allocated to production of zph' 
to = time allocated to production of zo' 
t = time allocated to work 1n the market, w 
I = total money income, 
v = nonearned income, 
w = wage rate 
xph = purchased goods used 1n production of pheasant hunting days, 
XO = purchased goods used 10 production of other goods and ser vices, 
pph vector of prices of pheasant hunting goods, xph, and 
Po vector of prices of other goods, XO. 
The time constraint states that the household's total available time 
1s allocated between household production and work outside the home. 
What is important to this study is the definition of tph· Time allocated 
to the production of the pheasant hunting recreation experience 1s 
assumed to be measurable in terms of days spent pheasant hunting. This 
definition of time allocated to the production process is consistent with 
nonrecreation-related applications of the household production function. 
Equation (3) states that unearned and earned income are equal to 
money income, which is fully exhausted on expenditures on purchased 
goods, Xph and x0 . Combining the time and money constraints (equations 2 
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and 3) yields a single "full income" constraint: 
F = v + W(t - tph - to) = pphxph + POXO . (4) 
Central to the household production function framework is the idea 
that the household faces production functions for commodities that enter 
the utility function : 
Zph = f 1(Xph' tph' E, Y), 
ZO = f2 (XO' to) 
(5) 
(6) 
where Zph and z0 are a function of purchased goods and time. 
Additionally, the production of Zph depends upon E, representing environ-
mental characteristics reflecting the availability and quality of the 
pheasant hunting opportunities, and upon human capital characteristics 
(y) such as age and education. 
The household maximizes its utility subject to the production 
functions (equations 5 and 6) and the full income constraint 
(equation 4): 
L = U(Zph ' Zo) + A[V +Wt - pphxph - PoXo - W(tph +to)] . (7) 
For utility maximization, the following conditions must hold: 
~ = u f' ' 0 ax z I APph = • 
ph ph xph 
a1 f' - \n -- = U l\r 0 , and ax0 z 2x o 0 0 
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a1 
a1 = V +wt - PphXph - P0x0 - W(tph + t 0 ) = 0. 
The demand for tph' t 0 , Xph' or x0 is a derived demand. Household 
time, other than time spent at work in the market, and market goods are 
factors in the production of Zph and z0 . 
demand functions for tph' t 0 , Xph' and x0 . 
pheasant hunting days can be written : 
Thus, cost minimization yields 
The derived demand for 
tph = g(W, Pph' P0 , V, t, E, y) (8) 
where pheasant hunting days is a function of the wage rate, prices of 
purchased goods, unearned income, total income, environmental or habitat 
characteristics, and htmlan capital factors. 
What is of particular interest in this study is the interpretation 
of E, which represents the important environmental characteristic(s) 
reflecting the availability or quality of the recreation opportunities 
that affect a household's production of pheasant hunting days. Previous 
studies have used wildlife population numbers as the environmental factor 
directly influencing the hunting experience. But , as we noted earlier, 
wildlife populations are dependent upon habitat and thus it is the 
components of suitable habitat that ultimately enters a hunter's 
production function. Miller and Hay (1981) used acres in general 
waterfowl habitat as the environmental characteristic important to 
waterfowl hunting. 
For this study, the environmental or habitat relationship important 
to the pheasant hunter can be expressed in the general form: 
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E = e(H) (6) 
where E is the population or stock of pheasants and R is a vector of 
pheasant habitat characteristics. Based on the review of pheasant 
ecology literature presented earlier, these characteristics may include 
the percentage of total land in common winter and nesting cover types and 
in management practices for those cover types. 
Estimation Procedure 
Since Deyak and Smith (1978), the convention of transforming formal 
household production theory into a sequential decision process for 
estimation purposes has been used, "reflecting both the available data 
and the hypothesized nature of the decision process." (Vaughn and 
Russell, 1982, p . 15.) In the production of pheasant hunting recreation 
days, an individual's initial decision concerns whether or not to 
participate in pheasant hunting. Given an affirmative decision, the 
individual then determines the number of days to devote to pheasant 
hunting. Both stages of the decision process are hypothesized to be some 
function of the environmental characteristics reflecting the available 
pheasant hunting opportunities. The estimation procedure commonly 
employed estimates the first-stage probability of participation 
independently from the second-stage intensity of participation decision. 
The decision to participate in a recreation activity is 
estimated separately from the decision concerning the level or 
intensity of participation. A priori one would expect that 
those variables or factors that determine whether a person 
participates in a particular activity or not are not 
necessarily the same variables or factors which would determine 
the number of days that a participant in a particular activity 
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might participate. (Cicchetti, Seneca, and Davidson, 1969 , pp. 
67-68.) 
Another justification for the two-stage estimation process is that 
samples of individuals employed in recreation participation studies 
usually include a large number of nonparticipants. "Attempting to 
identify determinants of participation from such a sample by regressing 
days of participation on explanatory variables will result in a large 
concentration of values of the dependent variable at zero. This 
concentration of the dependent variable at a lower bound will result in 
underestimates of participation for those who participate." (Miller and 
Hay, 1981, p . 678 . ) 
The method of estimation for the first stage, or probability of 
participation equation, tends to be either OLS or some binary choice 
specification. Miller and Hay (1981) provide the intuitive justification 
for utilizing binary choice models, such as probit or logit. In recrea-
tion activities, the individual either chooses to participate or not to 
participate. This decision is assumed to be some function of socio-
economic factors, travel costs, and environmental characteristics. A 
more desirable approach would be a tobit form that would account for 
concentrations of the value of the dependent variable at zero in 
estimating a general participation equation. 
Unfortunately, limitations of the data made it difficult to estimate 
the probability of participation equation using binary choice or tobit 
models. Instead, this study concentrates on estimating the second stage, 
or intensity of participation, equation. The intensity of participation 
equation is an estimable form of the demand for days spent pheasant 
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hunting presented in equation (8) where tph is a function of the 
household ' s demand factors (e.g., wage, unearned income, time , and market 
prices) and environmental characteristics relating to pheasant habitat. 
For estimation purposes, the lack of wage and price data limits the 
exogenous variable set in the reduced from equation to factors reflecting 
habitat characteristics and socioeconomic characteristics, such as huma n 
capital variables and income. 
Data Sources and Definition of Variables 
The pheasant hunting recreation model explains days of pheasant 
hunting recreation in Iowa in terms of habitat characteristics and 
socioeconomic factors, including human capital characteristics and 
income . 
Socioeconomic variables 
The source of socioeconomic information for the analysis is the 1980 
National Survey of Hunting, Fishing and Wildlife-Associated Recreation 
(NSHFWR). The NSHFWR produced both a national report and summaries for 
each of the 50 states (U . S. Department of Interior, Fish and Wildlife 
Service and U.S . Department of Commerce, Bureau of the Census, 1982a, 
1982b). This survey, designed and administered by the U.S. Fish and 
Wildlife Service and the Bureau of Census, was conducted in two stages . 
The first stage involved a telephone interview of a sample of more than 
116,000 households to gather socioeconomic data and information on 
general hunting, fishing, and wildlife-related recreation in 1980. The 
second stage involved a mail questionnaire distributed to a sample of 
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hunters, fishermen, and nonconsumptive wildlife users. Individuals were 
asked to specify their particular wildlife- related activities undertaken 
in 1980, time spent in those activities, and other related information . 
A total of 30,300 fishermen and hunters and 6,000 nonconsumptive users 
were interviewed. For the state of Iowa, the survey produced useable 
data for 2,340 Iowa residents from the first-stage inquiry and 620 
hunters and fishermen from the mail survey. A subset of all Iowans who 
hunted pheasants in Iowa in 1980 was isolated from the national survey 
for the purposes of this study. This subset consisted of 234 
observations after excluding those with missing values for key 
variables. 
Table 2 lists the definitions and suuunary statistics for variables 
from the survey data that were considered important to this study. The 
socioeconomic characteristics collected in the survey included age , sex, 
education, and income. Respondents indicated a range within which t heir 
incomes fell. Thus, it was only possible to use the midpoints of a 
household's indicated income range . 
Environmental characteristics 
Environmental variables were not included in the NSHFWR and, 
therefore, were acquired from other sources. The survey information on 
days spent pheasant hunting and miles traveled did constrain the form of 
the environmental information. For Iowa, the survey identified five 
regions of participation (see Figure 1) . This regional delineation 
coincided with a convention used by the Iowa Conservation Commission 
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which divides Iowa into five predominantly agricultural production 
regions. This rather aggregated delineation of regions of participation 
restricts the degree to which the environmental, or habitat, 
characteristics can be defined. Inspection of Figure l indicates that 
the five regions represent potentially different environments for 
pheasant hunting recreation. To estimate average habitat characteristics 
for the five regions of participation, it was necessary to aggregate 
county-level data for the environmental variables. 
Table 3 lists the definition and sunnnary statistics for agricultural 
management and other land use variables. County information on total 
land and water acres is from the 1977 National Resources Inventor y 
(U.S . D. A., 1978). County land use data for 1978-79 for irrigated and 
nonirrigated cropland acres, pasture and hay acres, and woodland acres 
are from the Iowa Land Use Data inventory compiled by the Iowa Soil 
Conservation Service (1980). Acres in corn, soybeans, oats, and hay for 
each county were obtained from the 1981 Iowa Agricultural Statistics . 
Cropland in this study is defined as the sum of irrigated and 
nonirrigated cropland, pasture, hay, and woodland acres. Row crop acres 
include those in corn and soybeans. The 1980 Iowa Waters Inventory was 
the source for county-level data on acres in wetlands ( Iowa Conservation 
Commission, 1981). Unfortunately, land use data are lacking for acres in 
farm groves, in other grassy or brushy vegetation (not including pasture, 
oats, and hay), and in drainage and roadside ditches. 
Detailed information on agricultural land in different management 
practices is also not available. For instance, no county information 
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could be located on the percentage of ungrazed forested acres on 
agricultural land or on the percentage of grasslands left undisturbed, 
variables which are hypothesized to significantly affect the supply of 
pheasant habitat. The Iowa Soil Conservation Service's 1983 Conservation 
Tillage Survey consists of conservation tillage estimates for each county 
made by SCS field office personnel. Because a uniform sampling procedure 
was not applied by all personnel, the possibility of error arises. 
Mindful of their limitations, the conservation tillage data offer useful 
information on conservation tillage activities in a region. The regional 
average of county estimates used in this study may offset some of the 
potential error. Use of the regional averages are also useful in 
demonstrating how more reliable county-level conservation tillage 
estimates, such as those soon to be released by the U.S. Department of 
Agriculture in the 1982 National Resources Inventory, might be utilized. 
Based on the earlier review of the biological literature on pheasant 
habitat requirements, the percentages of cropland in different agricul-
tural management practices should affect pheasant habitat and, conse-
quently, the pheasant populations that are important to the r ecreation 
experience. Thus, it is hypothesized that PREDTIL, POATHAY, PMARSH, 
PFOREST, and PGRASS will enhance pheasant habitat by increasing the 
supply of food, water, and cover. PROWCROP, PCORN , and PSOY are expected 
to have the opposite effect. 
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CHAPTER 4. RESULTS AND POLICY IMPLICATIONS 
Empirical Results 
The results of estimating the reduced form equation for intensity of 
pheasant hunting participation in Iowa during 1980 are reported in 
Table 3. Models 1- 4 differ in the set of socioeconomic and habitat 
characteristics used as explanatory variables. A review of past house-
hold production function analyses revealed no a priori justification for 
a particular functional form. After pretesting and comparing linear, 
log, log-linear, and semi-log forms, a linear specification appeared to 
be superior in terms of the goodness-of-fit statistics and the signifi -
cance and signs of explanatory variables . 
In Models 1 and 2, the age and income coefficients are significantly 
different from zero at the . OS level of confidence. Previous studies 
have included age in only the first-stage probability of participation 
equation . In this study, however, the intensity of participation in 
pheasant hunting appears to be linearly and inversely related to age. 
The coefficient for income is positive as was expected , implying that 
days spent pheasant hunting increase with income. 
Models 1 and 2 were reestimated including the additional socio-
economic variables of sex and education, resulting in Models 3 and 4. 
Sex is positively related to pheasant hunting days while education is 
inversely related. Neither plays a significant role in explaining 
intensity of participation. This result is consistent with previous 
studies where sex and education levels were shown to be instrumental in 
explaining the probability of participation in various hunting 
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Table 4. I ntens i ty of par t i cipat ion in pheasant hunting recreation in 
Iowa , 1980 (dependent variable = days spent pheasant 
hunting) 
Variables Model 1 Model 2 Model 3 Model 4 
Intercept -11 . 74 -43 . 71 -9 .99 -41 . 51 
(-l.02)a ( - 1.31) (-0.75) (-1.22) 
AGE - 0 .17 - 0.17 -0 . 17 -0 . 17 
(- 2.61) (-2 . 61) (-2 . 65) (- 2.65) 
INCOME 0 .15 0 . 15 0 . 15 0.15 
(2.24) (2.24) (2.22) (2 . 22) 
SEX 1.37 l.37 
(0.29) (0.29) 
EDUC -0.21 - 0 . 21 
(-0.64) (-0.64) 
PREDTIL 0.37 0 .79 0.37 0. 78 
(2.00) (1 . 75) ( 1. 98) ( 1. 73) 
PCORN 0 .08 0.08 
(0.69) (0 . 68) 
PSOY - 0.18 -o .18 
( - 1.26) (-1.24) 
PROWCROP -0 . 07 - 0.07 
(-0 . 89) (- 0.86) 
PO ATHAY 0 . 58 0 . 57 
(1.19) (l.17) 
R2 0.07 0.07 0 .07 0 .07 
F-ratio 3.58 3.56 2 . 61 2 .60 
Obs . 234 234 234 234 
at-statistics 1n parentheses. 
34 
activities, but not levels of participation. The coefficients of the 
other variables are not significantly altered when sex or education enter 
the model. 
Numerous habitat characteristics were included in the models with 
varying degrees of success. The habitat characteristics included in 
Models 1 and 2 have the expected signs, except for PCORN, but some 
coefficients are not significantly different from zero. PREDTIL is 
significantly and positively related to pheasant hunting days. Thus, as 
farmers implement conservation tillage methods in response to rising 
energy prices and incentives to conserve soil, the quality and 
availability of pheasant habitat will increase and enhance the hunters' 
ability to produce a day of pheasant hunt ing. 
PCORN, PSOY, and PROWCROP were categorized as unfavorable land uses 
for pheasant production. None had a coefficient significantly different 
from zero and PROWCROP and PSOY have the expected negative sign. The 
percentage of cropland in oats and hay was expected to positively effect 
the intensity of participation in pheasant hunting. The coefficient for 
POATHAY has the expected sign but is significantly different from zero 
only at the .20 level . These results lead to the tentative conclusion 
that the percentage of hay and oat acres does not play a major role in 
pheasant hunters' decision about how much to hunt. 
One possible, and intriguing, explanation for the lack of 
significance of the POATHAY coefficient and the positive sign on PCORN is 
that the hunter may consider corn acres more desirable hunting areas 
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than acres in oats and hay. It could be argued that hunters include 
environmental characteristics in their production functions of pheasant 
hunting days that differ from productive pheasant habitat 
characteristics. Because there may be "costs" associated with 
maneuvering through heavy vegetation and greater difficulty in finding 
birds in dense cover, hunters may prefer to hunt on corn acres as opposed 
to hay and oat fields, marshes, and waterways, regardless of the 
habitat's pheasant productivity. 
Attempts to include other habitat variables were disappointing. 
PFOREST, PGRASS, and PMARSH were not significant in any specification of 
the model and were highly sensitive to model changes . Ideally, more 
detailed measures of acres in small wood lots, acres in nonpasture 
grasses , and acres in drainage ditches, grassy waterways , and other small 
water bodies, should be used but were not available. The available data 
categories may be too broad to capture habitat types favorable to 
pheasants. 
It is important to indicate the implications of the linear relation-
ship between days spent hunting and the environmental characteristics 
examined in this study. The linear specification of environmental 
variables proved superior to other functional forms. This result seems 
to contradict the generally accepted belief in the importance of 
diversity in wildlife habitat. Diversity implies that too much of any 
one cover type or management practice may diminish habitat productivity. 
One possible explanation for the dominance of the linear form is the 
relative lack of diversity in land use in Iowa. Thus, the linearities 
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that arise in this study may not hold in states or regions that offer a 
wider range of cover types. 
It is also important to note that the potential for bias exists when 
intensity of participation equations are estimated for subsamples drawn 
from nonrandomly designed grand samples, like the NSHFWR (Vaughn and 
Russell, 1981). The design of the NSHFWR resulted in a sample that 
disproportionately weighted less populated states and nonmetropolitan 
areas. The Iowa subsample used in this study reflects the dispropor-
tionate sampling within-state, but not between states. Correcting for 
potential bias would involve weighting the intensity of participation 
estimates by the proportion of metropolitan and rural areas sampled. The 
results estimated in this study are not weighted but, given the rela-
tively rural composition of Iowa, the possibility of significant bias is 
less likely . 
Policy Implications 
Intensity of participation equations serve two useful purposes. 
First, they test hypotheses about the determinants of recreation partici-
pation rates. The significant determinants of participation in pheasant 
hunting were discussed in the previous section. The intensity of 
participation equation also can be used to examine poicy issues that 
effect environmental characteristics important to the recreation 
experience. Government policy designed to modify agricultural land use 
and management practices often has indirect effects on pheasant habitat. 
Federal soil and water conservation programs that restrict soil loss or 
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subsidize soil conservation practices induce agricultural management 
practices (such as reduced till) that enhance pheasant habitat. Property 
tax exemptions for private landowners who want to maintain acres in 
wetlands, forest cover, and wildlife habitat also effect pheasant supply 
characteristics. Cropland reserve programs, such as those used in the 
late 1950s and early 1960s and, more recently, the payment-in-kind 
program, have enormous potential for improving pheasant habitat and, 
consequently, for pheasant hunting participation. 
The effect of policy on pheasant habitat, however, has much to do 
with how the programs are administered . For example, the conservation 
reserve or "soil bank" programs of two decades ago prompted farmers to 
idle about 500,000 acres of Iowa cropland for three to ten years under a 
long-term plan that required good seeding of idled acres . This resulted 
in acres of undisturbed, quality cover that proved a boon to pheasants . 
The payment-in-kind program involves more acres (about 40 percent of Iowa 
corn land) than earlier set-aside programs. Its potential for enhancing 
pheasant habitat, however, may be tempered by program guidelines that 
require early mowing and tillage or permit set-aside acres to be left 
unseeded. 
Using the empirical estimates from the intensity of participation 
equation, it is possible to estimate the magnitude of the resulting 
change in pheasant hunting participation due to policy actions that 
affect pheasant hunting environmental characteristics. If estimates of 
the value of a day of pheasant hunting were available, one could go a 
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step further and compute a dollar estimate of the pheasant hunting 
benefits or losses associated with government programs. 
The following example illustrates the use of empirical estimates in 
policy considerations. Suppose a soil conservation policy was being 
considered for the state of Iowa that was expected to bring about a ten 
percent increase in the percentage of cropland in reduced till (PREDTIL). 
A ten percent increase in reduced till translates to a 6.8 percentage 
change, based on the 68 percent mean value of PREDTIL. The partial 
derivative of pheasant hunting days with respect to percentage reduced 
till, estimated in Model 1 (see Table 4), is .37 . Thus, the increase in 
days per hunter due to a ten percent increase in PREDTIL is 2.5 days. 
Given the approximately 264,100 Iowans who hunt pheasants in Iowa, the 
expected increase in the number of days by pheasant hunters is 660,250 
days. 
At present, no studies have attempted to calculate the value of a 
day of pheasant hunting. Brown, Charbonneau, and Hay (1978) estimated 
t he marginal value of a day of upland bird hunting in 1975. Adjusting 
the 1975 estimate for inflation to 1980 yields a marginal value of $18 . 
The increase of 660,250 hunting days, by Iowans who already hunt 
pheasants in Iowa, results in an annual gain of $11.9 million. Thus, 
$11.9 million is an estimate of the pheasant recreation net benefits that 
would result from the enactment of a soil conservation policy that 
increases the percentage reduced till by ten percent. 
The level of participation equation indicates that increases in 
PREDTIL cause those who hunt pheasants to hunt more intensively. But 
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increases in PREDTIL may also entice those who would otherwise not 
participate to hunt pheasants, thereby further increasing hunting days. 
To arrive at a measure of these additional increases in pheasant hunting 
days, it would be necessary to estimate a probability of participation 
equation. 
It is also important to point out that the sample used in this study 
included only Iowa residents. In order to estimate the total increase in 
pheasant hunting days and the total monetary gains associated with a 
policy that increases PREDTIL, the sample should include all participants 
in pheasant hunting in Iowa, both residents and nonresidents. Presently, 
ten percent of the days spent pheasant hunting in Iowa are accounted for 
by out-of-state residents (U.S. Department of the Interior, Fish and 
Wildlife Service and U.S. Department of Commerce, Bureau of the Census, 
1982b). 
Concluding Remarks and Recommendations 
This analysis examines the relationship between agricultural manage-
ment practices and decisions concerning the intensity of pheasant hunting 
participation in Iowa using a household production function model and 
data available from the 1980 NSHFWR. Central to this analysis is the 
recognition that the availability of pheasant habitat is largely deter-
mined by farm management decisions and governmental policies that 
influence those decisions. Previous studies have dealt with the role of 
habitat characteristics in wildlife recreation participation but only in 
very general terms (Miller and Hay, 1981; Miller, 1979). This analysis, 
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on the other hand, specifies land use types and management practices 
(such as acres in corn, soybeans, oats, hay, and conservation tillage) 
t hat di r ectly affec t the availability and quality of the winter and 
nesting cover important to pheasants . Based on the results of this 
study, certain management practices, such as the percentage of cropland 
devoted t o reduced till and to hay, do affect the level of pheasant 
hunting participation. The percentage of cropland in corn, soybeans, or 
oats, however, does not appear to affect significantly the rate of 
pheasant hunting participation in Iowa. The intensity of participation 
equation estimated in this study can be used to forecast the impact, in 
terms of both the change in the number of days spent pheasant hunting and 
the c hange in pheasant hunting recreation benefits, of policies that 
affect pheasant habitat characteristics. 
Further research in the area of pheasant hunting participation in 
Iowa should involve several refinements to this study. The sample should 
be augmented to include both residents and nonresidents of Iowa . Also, 
the intensity of participation estimates should be adjusted to account 
for disproportionate sampling . In order to account for all the changes 
in pheasant hunting participation that may result from a policy action , 
it is imperative that the first-stage probability of participation 
decision be estimated . 
Most of these requirements revolve around the need for more detailed 
demand and supply data. The 1980 NSHFWR, while a rich and useful source 
of demand data, lacks important information on the region of residence 
and the cos ts associated with specie-specific recreation. It may be 
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possible in future study to identify the region of residence for a 
majority of the sample by finding the minimum distance traveled by each 
individual. This information is vital to the estimation of probability 
of participation equations and to a more complete accounting of substitu-
tion effects between regions of participation. The reliability of 
participation equation would also be enhanced by a more complete 
inventory of the costs of participation and individual wage rates. 
Ideally, future surveys like the NSHFWR would solicit more precise 
information on area of participation. The NSHFWR currently divides Iowa 
into five regions of participation that may not sufficiently describe the 
variation in habitat availability in Iowa. 
Improved and more extensive environmental data on acres in land use 
and management types would permit a more complete inventory of cover 
types and habitat conditions important to pheasants. The availability of 
county-reliable data on grazing, mowing and tillage practices, and on 
secondary land uses (such as farm groves and brush areas) is most notably 
lacking. The 1982 National Resources Inventory may provide a source of 
reliable county-level estimates of acres in different land uses and 
management practices. 
This analysis focuses on agricultural land use activities, pheasant 
habitat, and pheasant hunting recreation. But the techniques used in 
this study are applicable in the analysis of a broad range of land and 
water resource problems where externalities associated with wildlife, 
fish, and their habitats arise. Improved data and further study will 
42 
strengthen the reliability of the household production function technique 
as a method for accounting for norunarket values in land use planning. 
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Cover type 
Undisturbed grassland 
Farm groves 
Brush areas 
Drainage ditches 
Wetlands 
Hay 
Oats 
Pasture 
Fencerows 
Grassed waterways 
Road and railroad ditches 
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APPENDIX! 
Definition 
River and stream banks and open land not 
grazed or cropped 
Windbreaks and groves on or near 
farmsteads 
Ungrazed areas in brush and tall grasses or 
in young trees and tall grasses 
Vegetation and steep banks along drainage 
channels 
Marshes, sloughs, and small potholes 
Alfalfa, clover, alfalfa or clover 
mixtures, wild hay, grasses, and grains, 
grown for hay 
Oats grown for grain 
All areas of pasture including wooded 
pasture 
Fencerows and associated vegetation 
Vegetation on semi-permanent waterways 
Vegetation adjacent to roads and railroad 
beds 
1Definitions correspond to those presented in Mohlis (1974). 
